Amla prevents fructose-induced hepatic steatosis in ovariectomized rats: role of liver FXR and LXRα.
Increased fructose consumption causes dyslipidemia and fatty liver in postmenopausal women, both independent risk factors for cardiovascular disease. This study explored the potential mechanisms by which amla (Emblica officinalis) reduced hypercholesterolemia and hypertriglyceridemia and prevented fatty liver in a fructose-fed, ovariectomized rat model of menopause. Sham-operated and ovariectomized rats were put on a chow or high fructose diet. They were further divided into groups with or without amla. After 18 weeks of treatment, livers were harvested and subjected to Western blot and histological analyses. In all groups, amla increased the protein expression of liver farnesoid X receptor (FXR) and liver X receptor (LXR), key proteins involved in lipid metabolism. Fructose-fed rats developed fatty liver and amla prevented this. Here amla produced an exceptional rise in LXR and insulin-induced gene-2 (Insig-2) which prevented the maturation of sterol regulatory element-binding protein-1 and steroyl CoA desaturase-1, responsible for triglyceride synthesis. Amla also increased the protein expression of ATP binding cassette transporter A1 (ABCA1), involved in high density lipoprotein (HDL) synthesis as well as low density lipoprotein receptor (LDLR) responsible for uptake of LDL cholesterol. Besides this, amla increased the protein expression of peroxisome proliferator activated receptor α (PPARα) involved in β oxidation of fatty acids. Amla increased the protein expression of liver FXR, LXRα, PPARα and their downstream proteins Insig-2, ABCA1 and LDLR. This property of amla to modulate some of the key proteins involved in lipid metabolism promises its usefulness as a preventive agent for dyslipidemia and hepatic steatosis.